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Production of Ti-6Al1-4V Alloy Powders by Plasma Rotating Electrode

Process

Kazuo 1soNisHI, Masahiko KoBAYASHI and Masaharu TOKIZANE

Synopsis :

The experimental study of the production of Ti-6Al-4V powders by the rotating electrode process
(PREP) was carried out in order to determine the optimum operating conditions to obtain the powders con-
sisting of uniform particle size. The average particle size of the powders decreases by increasing the di-
ameter of rotating electrodes (anodes made of Ti-6A1-4V), and their rotating speed. Under the condition
of the anode diameter of 30 mm and the rotating velocity of 200 s~ !, on average diameter of the powder
particles of 270 um with a minimum standard deviation of 10 um was attained by controlling plasma gas flow,
plasma current and melting rate of the anode to be 1.7 X 10 " °m " 3-s~1 200A and 1.5~3.0Xx10"7
m>-s~ !, respectively. In order to keep such a small standard deviation of the particle size of the powder,
it was also important to maintain a homogeneous melting condition on the anode surface.

Key words : powder metallurgy ; powder production; plasma rotating electrode process; Ti-6Al-4V alloy;

optimum operating condition ; uniform particle size ; small standard deviation.
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Table 1. Chemical composition of Ti-6Al-4V
specimens.

Element C N [0} H Fe Al \Y% Ti
mass% [0.005 0.007 0.149 0.0041 0.19 6.44 4.06 Bal
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Fig. 1. Shape and dimension of the specimen used

for PREP. Length units in mm.
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Fig. 2. Typical
PREP powder.
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Fig. 3. Particle size distribution of the main
particles prepared with varying angular velocity.
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SEM view of the powders prepared with varying angular velocity.
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Fig. 4. Relationship between angular velocity of
the anodes of varying diameter and average particle
diameter of the main particles.
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